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and in heat exhaustion from salt depletion (p. 849) and the nitrogen
retention seen in these states is known as extrarenal azotsemia.
Retention of water is accompanied by salt retention, in order to
preserve osmotic balance between the intravascular and interstitial
fluids. Here the chief conditions are acute nephritis, in which we see
a moderate and variable degree of fluid retention, and the hydrsemic
type of subacute nephritis where it is of marked degree and is associated
with massive albuminuria and oedema. There is also to be considered
an increased output of water and salt, i.e. polyuria. This occurs
notably in chronic nephritis, and in the benign type of hypertension.
The basis of these disturbances may now be considered.
The Basis of Renal Insufficiency. The functions of the kidneys
are of two chief kinds. Firstly there is the excretory function directed
towards keeping the chemical constitution of the blood normal, and
secondly the maintenance of the blood volume. In both of these
the kidneys play a dominant role. The structural unit is the nephron,
a glomerulus with its related tubule, and the work of the kidney
may be said to be done by an assemblage of nephrons. The kidneys
possess the remarkably large circulation of about 1,500 litres of blood
per day (approximately 850 litres of plasma and 650 litres of red
cells) from which there is filtered off in the glomeruli about one-fifth
of the volume of fluid which is essentially a protein-free plasma.
85-90 per cent, of the water and some of the solutes are reabsorbed
in the proximal tubules and further absorption occurs in the distal
convoluted tubules where it is specifically controlled by the action of
the antidiuretic hormone of the neurohypophysis. The final product
is normally a markedly hypertonic urine of 1-5 litres containing about
2 per cent, of urea, and it is concluded that the attainment of this
hypertonic state depends essentially on the integrity of the distal
tubules. The importance of these figures -lies in the implication that
even severe oliguria, e.g. 500 ml. urinary output per day, does not
indicate a two-thirds reduction in renal function but may represent
merely a functional error in reabsorption of less than one per cent.
The degree to which different substances are reabsorbed varies greatly,
but one important fact is that at normal blood levels the renal tubular
epithelium is practically impervious to urea, which accordingly is
gradually concentrated by the absorption of water during the passage
of the filtrate down the tubules.
Eecent work by Homer Smith and his associates on the excretory
functions of the human kidney has shown that the assumption of
intermittent action of nephrons, as in the frog's kidney, is' no longer
tenable. In man the variation in functional activity between one
nephron and another is rarely more than 150 per cent, or less than
60 per cent, of the mean. With an extensive affection of the tuffcs
the total glomendar filtrate may well be reduced, but clearly it would
be incorrect to draw conclusions about the volume of the renal circula-
tion merely from observations on the urinary output.